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(54) GUIDANCE SYSTEM AND GUIDANCE METHOD

(57) A guidance system (1) includes: a station con-
gestion estimating unit (20) to estimate congestion situ-
ationsinrespective areasin a station and to output station
congestion information indicating the estimated conges-
tion situations in the respective areas in the station; a
guidance determining unit (30) to determine a mode of
guiding station users on the basis of the station conges-
tion information output by the station congestion estimat-

ing unit (20) and to output guidance information indicating
the mode that has been determined; and an output gen-
eration unit (31) to generate an output signal for guiding
the station users on the basis of the guidance information
output by the guidance determining unit (30), to output
the output signal that has been generated to an output
device (40), and to cause the output device (40) to pro-
vide output corresponding to the output signal.
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Description
TECHNICAL FIELD

[0001] The present disclosure relates to a guidance
system and a guidance method.

BACKGROUND ART

[0002] There is technology of estimating a congestion
situation in a station by estimating the number of people
alighting from a train (see, for example, Patent Literature

1.).
CITATION LIST
PATENT LITERATURE

[0003] Patent Literature 1: WO 2017/169068 A

SUMMARY OF INVENTION
TECHNICAL PROBLEM

[0004] However, since it is not possible to suppress
the confusion of station users in the station only by esti-
mating the congestion situation in the station, there may
occur cases where station users collide with each other,
or fall due to the collision.

[0005] The present disclosure is intended to solve the
above problem, and an object of the present disclosure
is to provide a guidance system capable of suppressing
confusion of station users in a station.

SOLUTION TO PROBLEM

[0006] A guidance system of the present disclosure
includes: a station congestion estimating unit to estimate
congestion situations in respective areas in a station and
to output station congestion information indicating the
estimated congestion situations in the respective areas
in the station; a guidance determining unit to determine
amode of guiding a station user on the basis of the station
congestion information output by the station congestion
estimating unit and to output guidance information indi-
cating the mode that has been determined; and an output
generation unit to generate an output signal for guiding
the station user on the basis of the guidance information
output by the guidance determining unit, to output the
output signal that has been generated to an output de-
vice, and to cause the output device to provide output
corresponding to the output signal.

ADVANTAGEOUS EFFECTS OF INVENTION

[0007] According to the present disclosure, it is possi-
ble to suppress confusion of station users in a station.
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BRIEF DESCRIPTION OF DRAWINGS
[0008]

FIG. 1 is a block diagram illustrating an example of
the configuration of the main part of a guidance sys-
tem according to a first embodiment.

FIG. 2 is a flowchart illustrating an example of
processing of the guidance system according to the
first embodiment.

DESCRIPTION OF EMBODIMENTS

[0009] Hereinafter, an embodiment of the present dis-
closure will be described in detail by referring to the draw-
ings.

First Embodiment

[0010] A guidance system 1 according to a first em-
bodiment will be described with reference to FIGS. 1 and
2.

[0011] The configuration of the main part of the guid-
ance system 1 according to the first embodiment will be
described with reference to FIG. 1.

[0012] FIG. 1isablockdiagramillustrating an example
of the configuration of the main part of the guidance sys-
tem 1 according to the first embodiment.

[0013] The guidance system 1 includes sensors 10, a
station congestion estimating unit 20, a train congestion
estimating unit 21, a guidance determining unit 30, an
output generation unit 31, an output device 40, a travel
control unit 50, a movable object 51, a waiting position
determining unit 60, a waiting position transmitting unit
61, and mobile terminals 62.

[0014] The sensors 10, the station congestion estimat-
ing unit 20, the train congestion estimating unit 21, the
guidance determining unit 30, the output generation unit
31, the output device 40, the travel control unit 50, the
movable object 51, the waiting position determining unit
60, the waiting position transmitting unit 61, and the mo-
bile terminals 62 included in the guidance system 1 are
connected to each other via a network 70 capable of
transmitting and receiving information.

[0015] Examples of the network 70 include a wireless
communication network such as a wireless local area
network (LAN), long term evolution (LTE), or Bluetooth
(registered trademark) (BT), and a wired communication
network such as a wired LAN or a signal line that performs
communication using a predetermined protocol.

[0016] Note that the train congestion estimating unit
21, the travel control unit 50, the movable object 51, the
waiting position determining unit 60, the waiting position
transmitting unit 61, and the mobile terminals 62 are not
essential components for the guidance system 1.
[0017] In the first embodiment, the guidance system 1
will be described as including the train congestion esti-
mating unit 21, the travel control unit 50, the movable
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object 51, the waiting position determining unit 60, the
waiting position transmitting unit 61, and the mobile ter-
minals 62.

[0018] A sensor 10 is an imaging device such as a
monitoring camera that captures an image of a predeter-
mined area in a station. The sensor 10 is not limited to
an imaging device and may be a three-dimensional (3D)
LiDAR device or the like that detects an object present
in a predetermined area in the station. Furthermore, for
example, the sensor 10 may be a weight sensor that de-
tects a weight in a predetermined area in the station.
Furthermore, for example, the sensor 10 may be an au-
tomatic ticket gate provided at a ticket gate that manages
entry to and exit from the station.

[0019] The sensors 10 output sensor information.
[0020] Specifically, forexample, in a case where a sen-
sor 10 is an imaging device, the sensor 10 outputs image
information indicating a captured image as sensor infor-
mation.

[0021] As illustrated in FIG. 1, the guidance system 1
includes a plurality of sensors 101,..., and 10N (N is a
natural number greater than or equal to 2). For example,
in a case where the sensors 101,..., and 10N are imaging
devices, each of the plurality of sensors 101,..., and 10N
captures animage of a predetermined area in the station.
[0022] The station congestion estimating unit 20 esti-
mates a congestion situation in each of a plurality of areas
in the station. The station congestion estimating unit 20
outputs station congestion informationindicating the con-
gestion situation in each of the areas in the station esti-
mated by the station congestion estimating unit 20.
[0023] Specifically, forexample, the station congestion
estimating unit 20 acquires sensor information output
from each of the plurality of sensors 101,..., and 10N and
estimates the congestion situation in each of the plurality
of areas in the station on the basis of the plurality of pieces
of sensor information that has been acquired.

[0024] More specifically, for example, the station con-
gestion estimating unit 20 has an image analysis function
and estimates the congestion situation in each of the plu-
rality of areas in the station by analyzing the sensor in-
formation by the image analysis function.

[0025] Since a method of estimating a congestion sit-
uation in a predetermined area on the basis of sensor
information is well known, description thereof will be omit-
ted.

[0026] The station congestion estimating unit 20 in-
cludes, for example, a computer having a processor and
amemory or a processing circuit. The station congestion
estimating unit 20 may be configured by a computer in-
cluding a processor, a memory, and a processing circuit.
[0027] As the processor, for example, a central
processing unit (CPU), a graphics processing unit (GPU),
a microprocessor, a micro controller, or a digital signal
processor (DSP) is used.

[0028] Meanwhile, asthe memory, forexample, asem-
iconductor memory or a magnetic disk is used. More spe-
cifically, as the memory, a random access memory
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(RAM), a read only memory (ROM), a flash memory, an
erasable programmable read only memory (EPROM), or
an electrically erasable programmable read-only mem-
ory (EEPROM), an SSD, or an HDD is used.

[0029] In addition, as the processing circuit, for exam-
ple, an application specific integrated circuit (ASIC), a
programmable logic device (PLD), a field-programmable
gate array (FPGA), a system-on-a-chip (SoC), or a sys-
tem large-scale integration (LSI) is used.

[0030] The guidance determining unit 30 includes, for
example, a computer having a processor and a memory
or a processing circuit. The guidance determining unit 30
may be configured by a computer having a processor, a
memory, and a processing circuit.

[0031] The guidance determining unit 30 determines
amode of guiding station users on the basis of the station
congestion information output by the station congestion
estimating unit 20. The guidance determining unit 30 out-
puts guidance information indicating the mode deter-
mined by the guidance determining unit 30.

[0032] Forexample, in a case where there is a plurality
of routes from a concourse to a platform, the guidance
determining unit 30 sets some of the plurality of routes
as a route to go from the concourse to the platform (here-
inafter referred to as "boarding route") and sets the rest
as a route to go from the platform to the concourse (here-
inafter referred to as "alighting route"). The guidance de-
termining unit 30 determines a mode of guiding the sta-
tion users in such a way as to guide station users planning
to board a train from the platform to the boarding route.
Meanwhile, the guidance determining unit 30 determines
the mode of guiding the station users in such a way as
to guide station users who have alighted from a train to
the alighting route.

[0033] The output generation unit 31 includes, for ex-
ample, a computer having a processor and a memory or
a processing circuit. The output generation unit 31 may
be configured by a computer including a processor, a
memory, and a processing circuit.

[0034] The outputgeneration unit 31 generates an out-
put signal for guiding the station users on the basis of
the guidance information output by the guidance deter-
mining unit 30. The output generation unit 31 outputs the
output signal generated by the output generation unit 31
to the output device 40.

[0035] The output device 40 is a display output device
such as a display or a monitor or an audio output device
such as a speaker.

[0036] The output device 40 acquires the output signal
output from the output generation unit 31 and provides
display output, sound output, or the like corresponding
to the output signal that has been acquired.

[0037] That is, the output generation unit 31 outputs
the output signal generated by the output generation unit
31 to the output device 40 and causes the output device
40 to provide the output corresponding to the output sig-
nal.

[0038] Specifically, for example, the output device 40
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is installed in a ticket gate, the concourse, a passage or
a staircase connecting the concourse and a platform, a
platform, or the like, at a position that can be viewed by
station users.

[0039] Forexample, the outputdevice 40 provides dis-
play output or sound output such as "Those who take the
train arriving at track number XX, please go left." or the
like.

[0040] Withthe above configuration, the guidance sys-
tem 1 can suppress confusion of station users in a station.
[0041] The station congestion estimating unit 20 pref-
erably estimates a congestion situation in each of a plu-
rality of areas on at least a platform. The station conges-
tion estimating unit 20 outputs station congestion infor-
mation indicating the congestion situation in each of the
areas on the platform estimated by the station congestion
estimating unit 20.

[0042] In addition, the guidance determining unit 30
preferably determines a mode of guiding the station users
in such a way as to reduce local congestion on the plat-
form on the basis of the station congestion information
output by the station congestion estimating unit 20. The
guidance determining unit 30 outputs guidance informa-
tion indicating the mode determined by the guidance de-
termining unit 30.

[0043] Forexample, the outputdevice 40 provides dis-
play output or sound output such as "Those who take the
train arriving at track number XX, please wait for the train
at boarding place number YY." or the like.

[0044] Withthe above configuration, the guidance sys-
tem 1 can equalize the number of station users who wait
foratraintoboard on a platform across the entire platform
while suppressing confusion of the station users on the
platform. As a result, the guidance system 1 can prevent
a station user from falling from the platform onto a railway
track, for example.

[0045] In addition, with the above configuration, the
guidance system 1 can equalize the number of station
users who board the arriving train across cars or passen-
ger doors of the train by equalizing the number of station
users who wait for the train to board on the platform
across the entire platform. As a result, the guidance sys-
tem 1 can shorten the period required for the station users
to board a train and thus can make it possible to operate
trains without delay in accordance with a predetermined
operation schedule.

[0046] In addition, with the above configuration, the
guidance system 1 can prevent the station users waiting
for a train to board on the platform from locally concen-
trating on the platform by equalizing the number of station
users waiting for the train to board on the platform across
the entire platform. As a result, the guidance system 1
can reduce droplet infection of bacteria, viruses, or the
like.

[0047] As described above, the guidance system 1
may include the train congestion estimating unit 21.
[0048] The train congestion estimating unit 21 in-
cludes, for example, a computer having a processor and
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a memory or a processing circuit. The train congestion
estimating unit 21 may be configured by a computer in-
cluding a processor, a memory, and a processing circuit.
[0049] The train congestion estimating unit 21 esti-
mates a congestion situation in each of a plurality of areas
of a train scheduled to arrive at the station. The train
congestion estimating unit 21 outputs train congestion
information indicating the congestion situation in each of
the areas of the train estimated by the train congestion
estimating unit 21.

[0050] Specifically, for example, the train congestion
estimating unit 21 acquires sensor information output
from each of the plurality of sensors 101,..., and 10N and
estimates the congestion situation in each of the plurality
of areas of the train scheduled to arrive at the station on
the basis of the plurality of pieces of sensor information
that has been acquired.

[0051] More specifically, forexample, the train conges-
tion estimating unit 21 has an image analysis function
and estimates the congestion situation in each of the plu-
rality of areas of the train scheduled to arrive at the station
by analyzing the sensor information by the image anal-
ysis function.

[0052] Since a method of estimating the congestion
situation in a predetermined area of the train on the basis
ofthe sensorinformationis well known, description there-
of will be omitted.

[0053] Note thatthe sensors 10 of sensors 101,..., and
10N that output the sensor information to be acquired by
the train congestion estimating unit 21 are imaging de-
vices such as monitoring cameras that capture predeter-
mined areas in the train scheduled to arrive at the station.
For example, in a case where a sensor 10 is an imaging
device, the sensor 10 may be installed in a train sched-
uled to arrive at the station or installed at a platform. For
example, in a case where a sensor 10 is an imaging de-
vice installed at a platform, the sensor 10 may be installed
at a platform of a station where the train has already
arrived or installed at a platform of a station where the
train is scheduled to arrive, among a plurality of stations
where the train scheduled to arrive at the station stops.
[0054] Meanwhile, in a case where a sensor 10 is a
weight sensor, the sensor 10 is installed in a train sched-
uled to arrive at the station.

[0055] Inacasewhere the guidance system 1 includes
the train congestion estimating unit 21, the guidance de-
termining unit 30 determines a mode of guiding the sta-
tion users on the basis of the station congestion informa-
tion output by the station congestion estimating unit 20
and the train congestion information output by the train
congestion estimating unit 21. The guidance determining
unit 30 outputs guidance information indicating the mode
determined by the guidance determining unit 30.
[0056] In this case, for example, the guidance deter-
mining unit 30 determines a mode of guiding the station
users in such a way as to reduce, when station users to
board a train scheduled to arrive at the station have ac-
tually boarded the train, local congestion in the train.
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[0057] Forexample, the outputdevice 40 provides dis-
play output or sound output such as "Those who take the
train arriving at track number XX, please wait for the train
atboarding place number YY and get on car number ZZ."
or the like.

[0058] Withthe above configuration, the guidance sys-
tem 1 can reduce local congestion in the train while sup-
pressing confusion of station users on the platform.
[0059] Forexample, when the train scheduled to arrive
arrives at the platform, station users planning to board
the train board the train one after another. At this point,
if station users planning to board attempt to board a con-
gested car or a car, the surroundings of passenger doors
of which are congested, the time required for all the sta-
tion users who are planning to board to complete the
boarding becomes long. That is, areas of the platform
corresponding to the congested car or the car, the sur-
roundings of passenger doors of which are congested
are temporarily congested.

[0060] Therefore, in a case where the station conges-
tion estimating unit 20 estimates the congestion situation
in each of a plurality of areas on a platform and thereby
outputs station congestion information indicating the es-
timated congestion situation in each of the areas on the
platform, the guidance determining unit 30 preferably de-
termines a mode of guiding the station users in such a
way as to reduce local congestion on the platform when
the train scheduled to arrive arrives at the platform on
the basis of the station congestion information output by
the station congestion estimating unit 20 and the train
congestion information output by the train congestion es-
timating unit 21.

[0061] Forexample, the outputdevice 40 provides dis-
play output or sound output such as "Those who take the
train arriving at track number XX, please wait for the train
atboarding place number YY and get on car number ZZ."
or the like.

[0062] With the guidance determining unit 30 deter-
mining the mode in such a way as to guide the station
users in such a way as to reduce local congestion on the
platform when the train scheduled to arrive arrives at the
platform on the basis of the station congestion informa-
tion and the train congestion information, the guidance
system 1 can reduce the time required for all the station
users planning to board to complete the boarding while
suppressing confusion of the station users on the plat-
form. As a result, the guidance system 1 can make it
possible to operate the train without delay in accordance
with a predetermined operation schedule.

[0063] In addition to the function of estimating the con-
gestion situation in each of the plurality of areas of the
train scheduled to arrive at the station, the train conges-
tion estimating unit 21 may further have a function of
estimating the number of station users who alight from
the train at the station at which the train is scheduled to
arrive, among the passengers on the train scheduled to
arrive.

[0064] Forexample, on the basis of sensorinformation
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acquired in the past, the train congestion estimating unit
21 calculates, for each car or each passenger door of a
train that has arrived in the same period of time in the
past, the number of station users who have alighted from
the car or the passenger door. The train congestion es-
timating unit 21 estimates, for each car or each passen-
ger door of the train scheduled to arrive at the station,
the number of station users who alight at the station, at
which the train is scheduled to arrive, from the car or the
passenger door, on the basis of the number of station
users who have alighted from the corresponding car or
the corresponding passenger door of the train that has
arrived in the same period of time in the past that has
been calculated by the train congestion estimating unit
21.

[0065] The train congestion estimating unit 21 outputs
train alighting information indicating the number of station
users who alight at the station, scheduled to arrive at,
from the train scheduled to arrive at the station for each
car or each passenger door, which has been estimated
by the train congestion estimating unit 21.

[0066] For example, when a train scheduled to arrive
arrives at the platform, first, station users onboard the
train alight from the train. At this point, the station users
who have alighted from the train and station users plan-
ning to board the train and to board trains scheduled to
arrive later are on the platform.

[0067] In a case where congestion occurs in a local
area on the platform due to the station users who have
alighted from the train and the station users planning to
board a train, the time required for all the station users
to complete boarding and alighting from the train be-
comes long.

[0068] Therefore,onthe basis ofthe station congestion
information output by the station congestion estimating
unit 20 and the train congestion information and the train
alighting information output by the train congestion esti-
mating unit 21, the guidance determining unit 30 deter-
mines a mode of guiding the station users in such a way
as to reduce local congestion on the platform when the
train scheduled to arrive arrives at the platform.

[0069] Forexample, the output device 40 provides dis-
play output or sound output such as "Those who take the
train arriving at track number XX, please wait for the train
at boarding place number YY and get on car number ZZ."
or the like.

[0070] With the guidance determining unit 30 deter-
mining the mode in such a way as to guide the station
users in such a way as to reduce local congestion on the
platform when the train scheduled to arrive arrives at the
platform on the basis of the station congestion informa-
tion, the train congestion information, and the train alight-
ing information, the guidance system 1 can reduce the
time required for all the station users planning to board
the train to complete the boarding while suppressing con-
fusion of the station users on the platform. As a result,
the guidance system 1 can make it possible to operate
the train without delay in accordance with a predeter-
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mined operation schedule.

[0071] As described above, the guidance system 1
may include the travel control unit 50 and the movable
object 51.

[0072] The travel control unit 50 includes, for example,
a computer having a processor and a memory or a
processing circuit. The travel control unit 50 may be con-
figured by a computer including a processor, a memory,
and a processing circuit.

[0073] The movable object 51 is a pole-shaped robot
that can travel autonomously. The movable object 51
forms a lane for guiding station users by traveling in the
station. The movable object 51 acquires travel control
information and travels on the basis of the travel control
information that has been acquired.

[0074] The movable object 51 preferably has the cent-
er of gravity at a low position in order to prevent the mov-
able object 51 from falling down even when a station user
comes into contact with the movable object 51.

[0075] The guidance system 1 may include a plurality
of movable objects 51. In addition, some movable objects
51 of the plurality of movable objects 51 may be formed
by connecting movable objects 51 to each other using a
long object having a string shape, a band shape, or a rod
shape.

[0076] The travel control unit 50 controls the travel of
the movable object 51. Specifically, the travel control unit
50 generates travel control information indicating control
for causing the movable object 51 to travel on the basis
of the guidance information output by the guidance de-
termining unit 30. The travel control unit 50 outputs the
travel control information generated by the travel control
unit 50 to the movable object 51.

[0077] Specifically, for example, the travel control unit
50 generates and outputs travel control information for
causing the movable object 51 to travel so that the mov-
able object 51 forms a lane through which station users
planning to board a train scheduled to arrive pass and a
lane through which station users who alight from the train
that has arrived pass, in a passage connecting a ticket
gate or a concourse and a platform.

[0078] For example, the travel control unit 50 gener-
ates pieces of travel control information which corre-
spond to the respective plurality of movable objects 51
and outputs the pieces of travel control information which
correspond to the respective plurality of movable objects
51 to the plurality of movable objects 51.

[0079] The guidance system 1 may include a plurality
of travel control units 50 corresponding to the respective
plurality of movable objects 51. In a case where the guid-
ance system 1 includes the plurality of travel control units
50, the travel control units 50 may be installed in housings
of the respective plurality of movable objects 51.

[0080] With the travel control unit 50 causing the mov-
able object 51 to travel on the basis of the guidance in-
formation and causing the movable object 51 to form
lanes for guiding station users traveling in the station, the
guidance system 1 can suppress confusion of the station
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users in the station.

[0081] As described above, the guidance system 1
may include the waiting position determining unit 60 and
the waiting position transmitting unit 61.

[0082] The waiting position determining unit60 and the
waiting position transmitting unit 61 are each configured
by, for example, a computer having a processor and a
memory or a processing circuit. The waiting position de-
termining unit 60 and the waiting position transmitting
unit 61 may be each configured by a computer including
a processor, a memory, and a processing circuit.
[0083] The waiting position determining unit 60 deter-
mines the positions on the platform where respective sta-
tion users who board the train scheduled to arrive wait
to board the train to board on the basis of the guidance
information output by the guidance determining unit 30.
The waiting position determining unit 60 generates wait-
ing position information indicating the position deter-
mined by the waiting position determining unit 60 for each
of the station users.

[0084] For example, each of the station users sets
scheduled train information indicating a train to board in
advance in a mobile terminal 62 possessed by the station
user. The waiting position determining unit 60 acquires
the scheduled train information from the mobile terminals
62 possessed by the respective station users. The wait-
ing position determining unit 60 generates waiting posi-
tion information for each of the station users on the basis
of the guidance information and the scheduled train in-
formation.

[0085] A method by which the waiting position deter-
mining unit 60 acquires the scheduled train information
is not limited to the method by which the scheduled train
information set in advance in the mobile terminals 62 by
the station users is acquired from the mobile terminals
62. The waiting position determining unit 60 may acquire
the scheduled train information by the following methods
or the like.

[0086] For example, the waiting position determining
unit 60 acquires, from the mobile terminals 62 held by
the respective station users, station user position infor-
mation indicating positions of the mobile terminals 62,
that is, positions of the station users holding the mobile
terminals 62. The waiting position determining unit 60
estimates a train that a station user is planning to board
on the basis of the station user position information ac-
quired by the waiting position determining unit 60. Spe-
cifically, for example, the waiting position determining
unit 60 specifies a train that the station user can board
after arriving at the platform on the basis of the station
user position information, thereby estimating a train that
the station user is planning to board. The waiting position
determining unit 60 acquires, as the scheduled train in-
formation, information indicating the train to board that
has been estimated by the waiting position determining
unit 60.

[0087] Furthermore, for example, the waiting position
determining unit 60 acquires, from the mobile terminals
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62 held by the respective station users, station user po-
sition information indicating positions of the mobile ter-
minals 62, that is, positions of the station users holding
the mobile terminals 62. The waiting position determining
unit 60 specifies trains which a station user has boarded
in the paston the basis of station user position information
acquired in the past by the waiting position determining
unit 60. The waiting position determining unit 60 esti-
mates a train that the station user is planning to board
by statistically processing information indicating the
trains which the station user has boarded in the past and
which are specified by the waiting position determining
unit 60.

[0088] The waiting position transmitting unit 61 trans-
mits the waiting position information generated for each
station user by the waiting position determining unit 60
to a mobile terminal 62 held by the station user. Specif-
ically, the waiting position transmitting unit 61 transmits,
to a mobile terminal 62 held by each station user, waiting
position information corresponding to the station user.
[0089] A mobile terminal 62 held by each station user
acquires the waiting position information transmitted by
the waiting position transmitting unit 61 and outputs the
waiting position information by display or speech.
[0090] Each station user can check a position on the
platform to wait at for boarding a train to board by the
display output orthe speech output by the mobile terminal
62.

[0091] Withthe above configuration, the guidance sys-
tem 1 can equalize the number of station users who wait
for a train on a platform across the entire platform while
suppressing confusion of the station users in the station.
[0092] In addition, with the above configuration, the
guidance system 1 can prevent the station users waiting
for a train to board on the platform from locally concen-
trating on the platform by equalizing the number of station
users waiting for the train to board on the platform across
the entire platform. As a result, the guidance system 1
can reduce droplet infection of bacteria, viruses, or the
like.

[0093] The operation of the guidance system 1 accord-
ing to the first embodiment will be described with refer-
ence to FIG. 2.

[0094] FIG. 2 is a flowchart illustrating an example of
processing of the guidance system 1 according to the
first embodiment. The guidance system 1 repeatedly ex-
ecutes, for example, processing of the flowchart.
[0095] First, in step ST201, the station congestion es-
timating unit 20 estimates a congestion situation in each
of a plurality of areas in a station.

[0096] Next, in step ST202, the station congestion es-
timating unit 20 outputs station congestion information.
[0097] Next, in step ST203, the train congestion esti-
mating unit 21 estimates a congestion situation in each
of a plurality of areas of the train scheduled to arrive at
the station.

[0098] Next, in step ST204, the train congestion esti-
mating unit 21 outputs train congestion information.
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[0099] Next, in step ST205, the guidance determining
unit 30 determines a mode of guiding station users.
[0100] Next, in step ST206, the guidance determining
unit 30 outputs guidance information.

[0101] Next, in step ST207, the output generation unit
31 generates an output signal.

[0102] Next, in step ST208, the output generation unit
31 outputs the output signal.

[0103] Next, in step ST209, the travel control unit 50
generates travel control information.

[0104] Next, in step ST210, the travel control unit 50
outputs the travel control information.

[0105] Next, in step ST211, the waiting position deter-
mining unit 60 determines the position on the platform
where each station user waits.

[0106] Next, in step ST212, the waiting position deter-
mining unit 60 generates waiting position information for
each station user.

[0107] Next, in step ST213, the waiting position trans-
mitting unit 61 transmits the waiting position information
to the mobile terminals 62 held by respective station us-
ers.

[0108] After step ST213, the guidance system 1 ends
the processing of the flowchart. After ending the process-
ing of the flowchart, the guidance system 1 returns to
step ST213 and repeatedly executes the processing of
the flowchart.

[0109] Note that, in a case where the guidance system
1 does not include the train congestion estimating unit
21, the processing of steps ST203 and ST204 is omitted.
[0110] In addition, in a case where the guidance sys-
tem 1 does not include the travel control unit 50 and the
movable object 51, the processing of steps ST209 and
ST210 is omitted.

[0111] In addition, in a case where the guidance sys-
tem 1 does not include the waiting position determining
unit 60 and the waiting position transmitting unit 61, the
processing from step ST211 to step ST213 is omitted.
[0112] Furthermore, as long as the processing of step
ST207 is executed before the processing of step ST208,
the processing of step ST209 is executed before the
processing of step ST210, the processing of step ST211
is executed before the processing of step ST212, and
the processing of step ST212 is executed before the
processing of step ST213, the processing from step
ST207 to step ST213 may be in any order.

[0113] Asdescribed above, the guidance system 1 ac-
cording to the first embodimentincludes: the station con-
gestion estimating unit 20 to estimate congestion situa-
tions in respective areas in a station and to output station
congestion information indicating the estimated conges-
tion situations in the respective areas in the station; the
guidance determining unit 30 to determine a mode of
guiding station users on the basis of the station conges-
tion information output by the station congestion estimat-
ing unit 20 and to output guidance information indicating
the mode that has been determined; and the output gen-
eration unit 31 to generate an output signal for guiding
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the station users on the basis of the guidance information
output by the guidance determining unit 30, to output the
output signal that has been generated to the output de-
vice 40, and to cause the output device 40 to provide
output corresponding to the output signal.

[0114] With this configuration, the guidance system 1
can suppress confusion of station users in the station.
[0115] In addition, in the guidance system 1 according
to the first embodiment having the above-described con-
figuration, the station congestion estimating unit 20 out-
puts, by estimating the congestion situations in the re-
spective areas on at least a platform, the station conges-
tion information indicating the estimated congestion sit-
uations in the respective areas on the platform. Further-
more, the guidance determining unit 30 determines a
mode of guiding the station users in such a way as to
reduce local congestion on the platform on the basis of
the station congestion information output by the station
congestion estimating unit 20 and outputs the guidance
information indicating the mode that has been deter-
mined.

[0116] With this configuration, the guidance system 1
can equalize the number of station users who wait for a
train to board on a platform across the entire platform
while suppressing confusion of the station users on the
platform. As a result, the guidance system 1 can prevent
a station user from falling from the platform onto a railway
track, for example.

[0117] Inaddition, with this configuration, the guidance
system 1 can equalize the number of station users who
board the arriving train across cars or passenger doors
of the train by equalizing the number of station users who
wait for the train to board on the platform across the entire
platform. As a result, the guidance system 1 can shorten
the period required for the station users to board a train
and can make it possible to operate trains without delay
in accordance with a predetermined operation schedule.
[0118] Inaddition, with this configuration, the guidance
system 1 can prevent the station users waiting for a train
to board on the platform from locally concentrating on
the platform by equalizing the number of station users
waiting for the train to board on the platform across the
entire platform. As a result, the guidance system 1 can
reduce droplet infection of bacteria, viruses, or the like.
[0119] Moreover, the guidance system 1 according to
the first embodiment includes, in addition to the above
configuration, the train congestion estimating unit21 that
estimates congestion situations in respective areas of a
train scheduled to arrive at the station and outputs train
congestion information indicating the estimated conges-
tion situations in the respective areas of the train. Fur-
thermore, the guidance determining unit 30 determines
the mode of guiding station users on the basis of the
station congestion information output by the station con-
gestion estimating unit 20 and the train congestion infor-
mation output by the train congestion estimating unit 21
and outputs guidance information indicating the mode
that has been determined.
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[0120] With this configuration, the guidance system 1
can reduce local congestion in the train while suppress-
ing confusion of station users on the platform.

[0121] In addition, in the guidance system 1 according
to the first embodiment having the above configuration,
the station congestion estimating unit 20 outputs, by es-
timating the congestion situations in the respective areas
on at least the platform, the station congestion informa-
tion indicating the estimated congestion situations in the
respective areas on the platform. Furthermore, the guid-
ance determining unit 30 determines the mode of guiding
the station users in such a way as to reduce local con-
gestion on the platform when the train scheduled to arrive
arrives at the platform on the basis of the station conges-
tion information output by the station congestion estimat-
ing unit 20 and the train congestion information output
by the train congestion estimating unit 21 and outputs
the guidance information indicating the mode that has
been determined.

[0122] With this configuration, the guidance system 1
can reduce the time required for all the station users plan-
ning to board to complete boarding while suppressing
the confusion of the station users on the platform. As a
result, the guidance system 1 can make it possible to
operate the train without delay in accordance with a pre-
determined operation schedule.

[0123] In addition, the guidance system 1 according to
the first embodiment includes, in addition to the above
configuration, the travel control unit 50 that controls the
travel of the movable object 51, which is capable of au-
tonomously travelling and forms a lane for guiding station
users by traveling in the station. The travel control unit
50 generates travel control information indicating control
for causing the movable object 51 to travel on the basis
of the guidance information output by the guidance de-
termining unit 30 and outputs the travel control informa-
tion that has been generated.

[0124] With this configuration, the guidance system 1
can suppress confusion of station users in the station.
[0125] In addition, the guidance system 1 according to
the first embodiment includes: in addition to the above
configuration, the waiting position determining unit 60
that determines a position on the platform where each of
the plurality of station users boarding the train scheduled
to arrive waits in order to board the train to board on the
basis of the guidance information output by the guidance
determining unit 30 and generates waiting position infor-
mation indicating the position that has been determined
for each station user; and the waiting position transmitting
unit 61 that transmits, to the mobile terminal 62 held by
each station user, the waiting position information gen-
erated for the station user by the waiting position deter-
mining unit 60 and corresponding to the station user.
[0126] With this configuration, the guidance system 1
can equalize the number of station users who wait for a
train on a platform across the entire platform while sup-
pressing confusion of the station users in the station.
[0127] Inaddition, with this configuration, the guidance
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system 1 can prevent the station users waiting for a train
to board on the platform from locally concentrating on
the platform by equalizing the number of station users
waiting for the train to board on the platform across the
entire platform. As a result, the guidance system 1 can
reduce droplet infection of bacteria, viruses, or the like.
[0128] Moreover, within the scope of the disclosure,
the present disclosure can include a modification of any
component of the embodiment or an omission of any
component of the embodiment.

INDUSTRIAL APPLICABILITY

[0129] The guidance system of the present disclosure
can be applied to a station for boarding and alighting from
a train.

REFERENCE SIGNS LIST

[0130] 1: guidance system, 10, 101,..., 10N: sensor,
20: station congestion estimating unit, 21: train conges-
tion estimating unit, 30: guidance determining unit, 31:
output generation unit, 40: output device, 50: travel con-
trol unit, 51: movable object, 60: waiting position deter-
mining unit, 61: waiting position transmitting unit, 62: mo-
bile terminal, 70: network

Claims
1. A guidance system comprising:

a station congestion estimating unit to estimate
congestion situations in respective areas in a
station and to output station congestion informa-
tion indicating the estimated congestion situa-
tions in the respective areas in the station;

a guidance determining unit to determine a
mode of guiding a station user on a basis of the
station congestion information outputby the sta-
tion congestion estimating unit and to output
guidance information indicating the mode that
has been determined; and

an output generation unit to generate an output
signal for guiding the station user on a basis of
the guidance information output by the guidance
determining unit, to output the output signal that
has been generated to an output device, and to
cause the output device to provide output cor-
responding to the output signal.

2. The guidance system according to claim 1,

wherein the station congestion estimating unit
outputs, by estimating the congestion situations
in the respective areas on at least a platform,
the station congestion information indicating the
estimated congestion situations in the respec-
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tive areas on the platform, and

the guidance determining unit determines the
mode of guiding the station user in such a way
as to reduce local congestion on the platform on
a basis of the station congestion information out-
put by the station congestion estimating unitand
outputs the guidance information indicating the
mode that has been determined.

3. The guidance system according to claim 1, further
comprising:

a train congestion estimating unit to estimate
congestion situations in respective areas of a
train scheduled to arrive at the station and to
output train congestion information indicating
the estimated congestion situations in the re-
spective areas of the train,

wherein the guidance determining unit deter-
mines the mode of guiding the station user on a
basis of the station congestion information out-
put by the station congestion estimating unitand
the train congestion information output by the
train congestion estimating unit and outputs the
guidance information indicating the mode that
has been determined.

4. The guidance system according to claim 3,

wherein the station congestion estimating unit
outputs, by estimating the congestion situations
in the respective areas on at least a platform,
the station congestion information indicating the
estimated congestion situations in the respec-
tive areas on the platform, and

the guidance determining unit determines the
mode of guiding the station user in such a way
as to reduce local congestion on the platform
when the train scheduled to arrive arrives at the
platform on a basis of the station congestion in-
formation output by the station congestion esti-
mating unit and the train congestion information
output by the train congestion estimating unit
and outputs the guidance information indicating
the mode that has been determined.

5. The guidance system according to claim 1, further
comprising:
a travel control unit to control travel of a movable
object for forming a lane for guiding the station user
by traveling in the station, the movable object capa-
ble of autonomously travelling, the travel control unit
to generate travel control information indicating con-
trol for causing the movable object to travel on a basis
of the guidance information output by the guidance
determining unit and to output the travel control in-
formation that has been generated.
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6. The guidance system according to claim 1, further
comprising:

a waiting position determining unit to determine

a position on a platform where each of station 5
users boarding a train scheduled to arrive waits

in order to board the train to board on a basis of

the guidance information output by the guidance
determining unit and to generate waiting posi-

tion information indicating the position that has 70
been determined for each of the station users;

and

a waiting position transmitting unit to transmit,

to a mobile terminal held by each of the station
users, the waiting position information generat- 15
ed for the station user by the waiting position
determining unit, the waiting position informa-

tion corresponding to the station user.

7. A guidance method comprising: 20

a station congestion estimating step of, by a sta-

tion congestion estimating unit, estimating con-
gestion situations inrespective areasin a station

and outputting station congestion informationin- 25
dicating the estimated congestion situations in

the respective areas in the station;

a guidance determining step of, by a guidance
determining unit, determining a mode of guiding

a station user on a basis of the station conges- 30
tion information output in the station congestion
estimating step and outputting guidance infor-
mation indicating the mode that has been deter-
mined; and

an output generation step of, by an output gen- 35
eration unit, generating an output signal for guid-

ing the station user on a basis of the guidance
information output in the guidance determining
step, outputting the output signal that has been
generated to an output device, and causing the 40
output device to provide output corresponding

to the output signal.
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FIG. 2
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